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We  analyze  the  decision-making  process  of  the  abandonment  of  a  Carbon  Capture  Storage  (CCS)  initiative 
in  the  Northern-Netherlands.  We  investigate  the  social  acceptance  of  the  Northern-Netherlands  CCS 
initiative  using  the  results  from  a  survey  among  the  key  stakeholders.  We  find  that  local  opposition  can 
only  be  held  partially  responsible  for  the  abandonment  of  the  CCS  project.  This  result  differs  from  the 
broadly  accepted  notion  “no  local  public  acceptance,  no  CCS”.  Our  study  finds  that  the  views  from  key 
stakeholders  regarding  the  prospects  of  the  CCS  initiative  were  conflicting  and  this  played  a  role  in 
abandoning  the  initiative.  We  conclude  that  the  way  in  which  responsibilities  between  key  stakeholders 
were  arranged  has  had  a  dominant  impact  on  the  level  of  acceptance.  We  recommend  that  future  policy 
and  policy  instruments  for  subsurface  activities,  like  CCS,  should  be  designed  in  accordance  with  the 
object,  subject  and  inter-subject  dimension  of  the  decision-making  process.  In  addition  there  should  be  a 
strategic  framework,  which  accounts  for  the  interaction  between  social-political,  market  and  community 
acceptance. 
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1.  Introduction 

In  the  spring  of  2011  the  Dutch  government  announced  the 
abandonment  of  two  Carbon  Capture  and  Storage  (CCS)  initiatives: 
the  Barendrecht  CCS-project  and  the  Northern  Netherlands  CCS 
initiative.  In  both  cases  the  reason  was  said  to  be  lack  of  local 
support  [1],  Social  acceptance  also  plays  an  important  role  in  other 
planned  subsurface  activities  in  the  Netherlands,  such  as  the 
Underground  Gas  Storage  (UGS)  facilities  in  Pieterburen  and 
Bergermeer  [2,3],  The  same  phenomenon  has  been  witnessed  in 
Germany,  the  US,  and  Denmark  [4-6],  As  such,  it  appears  that  the 
local  community  may  bring  about  the  delay  or  even  the  premature 
(i.e.  before  a  final  decision  from  state  or  court  has  been  made) 
closure  of  such  projects.  The  experience  with  CCS  projects  in  the 
Netherlands  seems  to  suggest  that  the  common  decision-making 
process  for  subsurface  activities  fails  to  meet  basic  requirements 
for  gaining  social  acceptance,  such  as  the  need  for  comprehen¬ 
siveness,  transparency  and  participation  [7], 

The  foundation  of  decision-making  processes  consists  of  three 
dimensions:  the  object  dimension  (what?),  the  inter-subjective  dimen¬ 
sion  (who?)  and  the  subject  dimension  (how?)  [8].  In  this  paper,  we 
engage  in  a  multi-focus  analysis  of  these  three  dimensions  in  order  to 
provide  an  answer  to  the  question:  Why  did  the  Northern  Netherlands 
CCS  initiative  fail?  We  will  use  a  broad  definition  of  social  acceptance 
and  put  it  in  the  wider  context  of  Dutch  decision-making  for  subsur¬ 
face  activities.  Furthermore,  we  will  present  a  framework  to  organize 
and  analyze  these  dimensions  in  a  systematic  way.  We  performed  a 
survey  among  the  stakeholders  in  order  to  determine,  what  is  called 
by  Hage  [9],  the  trajectory  of  the  decision  making  process.  As  such,  we 
contribute  to  the  literature  in  the  following  ways:  firstly,  we  provide 
an  integrated  framework  regarding  the  social  acceptance  of  subsurface 
activities.  Secondly,  we  propose  a  novel  approach  to  account  for  the 


views  and  opinions  of  key  stakeholders  in  subsurface  activities.  In  this 
way  we  analyze  all  three  dimensions  of  decision-making  processes 
surrounding  CCS  projects  in  an  integrated  way,  which  to  the  best  our 
knowledge  has  not  been  done  before. 

The  structure  of  this  paper  is  as  follows.  In  the  next  section,  we 
first  provide  the  general  background  of  the  case:  CCS  in  the 
Northern  Netherlands.  Then  we  will  discuss  social  acceptance 
from  a  broad  perspective  in  section  three.  In  section  four,  we 
describe  our  research  method.  In  section  five,  we  elaborate  on  the 
CCS  initiative’s  social  acceptance.  We  also  discuss  the  results  from 
our  survey  regarding  the  social  acceptance  of  the  CCS  initiative.  In 
the  final  section,  we  present  our  conclusions  and  provide  recom¬ 
mendations  and  suggestions  for  future  research. 


2.  Background 

2.1.  CCS  in  the  Northern  Netherlands 

Dutch  industrial  production  is  very  energy  intense  and  elec¬ 
tricity  production  is  mainly  the  result  of  natural  gas  combustion 
[10].  This  is  due  to  the  relative  abundance  of  natural  gas  in  the 
Netherlands.  Coal  fired  power  plants  rank  second  in  the  electricity 
supply  but  no  such  plant  has  been  built  in  the  Netherlands  in  the 
last  eighteen  years  [11],  The  existing  coal  fired  power  plants  will 
remain  in  production  at  least  until  2021,  because  most  of  them 
have  been  retrofitted  to  extend  their  operational  life.  Three  new 
coal-powered  plants  are  currently  under  construction  [12],  This 
has  been  framed  as  part  of  the  energy  supply  security  policy  and 
C02  emissions  reductions  policies  in  the  Netherlands  to  aim  for 
fuel  diversification  [10], 


Fig.  1.  Overview  of  the  Northern-Netherlands  CCS  initiative  with  the  C02  source  in  the  Eemshaven  and  the  selected  gas  fields,  including  the  theoretical  storage  capacity.  The 
fields  in  bold  where  selected  for  further  investigation  [17]. 
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Fig.  2.  Chronological  overview  of  relevant  events  concerning  the  Northern  Netherlands  CCS  initiative. 


Parallel  with  the  construction  of  new  power  plants,  the  Dutch 
national  government  planned  several  CCS  projects  as  part  of  its 
policy  to  achieve  a  20%  reduction  of  Dutch  C02  emissions  in  2020, 
in  line  with  the  EU’s  20-20-20  strategy  [13],  To  this  extent,  the 
national  and  regional  governments  signed  the  Northern- 
Netherlands  energy  covenant  (in  Dutch:  Energie  Akkoord  Noord- 
Nederland),  which  included  two  directives  for  CCS  [13],  First,  the 
inclusion  of  the  “capture  ready  criteria”  in  the  environmental 
permit  for  two  new  power  plants  in  the  Eemshaven  area  [14,15], 
Secondly,  the  power  plant  operators  had  to  investigate  the 
possibility  of  implementing  a  full  CCS  chain  in  the  Northern- 
Netherlands  with  the  two  power  plants  as  the  source  of  the  C02 
[11,12],  The  ambition  was  to  store  2.6  Mt  of  C02  by  2013  and  to 
increase  this  amount  to  12.2  Mt  in  2023  [13],  In  an  early  stage  of 
the  Northern-Netherlands  CCS  initiative,  the  national  government 
selected  eight  nearly  depleted  natural  gas  fields  to  investigate 
their  suitability  for  C02  storage.  Following  a  geological  reconnais¬ 
sance  study,  the  number  of  fields  was  reduced  to  three  for  a  more 
detailed  investigation:  the  Boerakker,  Eleveld  and  Sebaldeburen 
gas  fields  [16],  all  located  less  than  60  km  from  the  projected 
power  plants  in  the  Eemshaven  area  (see  Fig.  1). 

Together,  these  three  gas  fields  could  provide  38  Mt  of  storage 
capacity.  This  is  well  below  the  315  Mt  of  C02  that  would  have  to 
be  captured  during  the  production  life  (40  years)  of  the  power 
plants  [  13];  even  the  total  capacity  of  the  eight  proposed  gas  fields, 
291  Mt,  would  not  be  sufficient  to  store  all  C02  captured  from  the 
coal-fired  power  plants  [13,18,19],  Furthermore,  when  applying 
some  “real  life"  criteria,  such  as  the  maximum  allowable  pressure 
in  the  gas  field  or  avoidance  of  old  and  unsafe  wells,  the  storage 
capacity  for  the  Northern-Netherlands  CCS  initiative  would  be 
substantially  reduced  [19], 

The  CCS  project  in  the  Northern  Netherlands  was  regarded  as  a 
“demonstration”  project  to  get  acquainted  with  the  technology, 
scale  and  acceptance  of  such  storage  projects  [13],  At  the  outset  of 
the  project,  people  living  in  the  area  felt  a  high  sense  of  injustice 
with  regard  to  the  decision-making  process  surrounding  the  CCS 
initiative  [20],  A  survey  showed  that  71%  of  the  respondents 
thought  that  the  CCS  project  would  go  ahead  even  without  local 
support  [20],  However,  the  previous  cancellation  of  the  (much 
smaller)  Barendrecht  CCS  project  in  the  West  of  the  Netherlands 
had  a  direct  effect  on  the  collective  efficacy  of  the  opponents  for 
the  CCS  initiative  in  the  North,  because  it  had  created  a  precedent 
for  subsurface  activities:  no  project  without  local  support.  The 
Barendrecht  project  opponents  proclaimed  victory,  which  was  in 
turn  used  by  the  opponents  of  the  Northern-Netherlands  CCS 
initiative  to  enforce  their  own  cause  [21].  Moreover,  after  the 
decision  of  the  national  government  to  halt  the  Barendrecht 
project,  the  minister  of  Economic  Affairs,  Agriculture  and  Innova¬ 
tion  stated  the  following:  The  government  decided  to  stop  with  the 


Barendrecht  CCS  project  because  of  a  lack  of  local  support.  Therefore 
we  will  now  explore  the  possibilities  of  realizing  a  CCS  project  in  the 
Northern-Netherlands  [22],  This  quote  (our  emphasis  added)  fueled 
the  already  existing  feeling  among  several  people  in  the  area  that 
their  region  is  being  exploited  for  the  benefit  of  the  western 
(“Holland”)  part  of  the  Netherlands  [16], 

The  opinion  leaders  opposing  the  Northern-Netherlands  CCS 
project  were  members  of  local  political  parties  [21]  and  other 
community  organizations.  Mannarini  [23]  views  community  orga¬ 
nizations  as  an  important  way  of  involving  the  general  public  in 
the  protest  movement.  The  proponents  on  the  other  hand  were 
mostly  outsiders:  our  survey  shows  that  they  were  hardly  involved 
in  local  communities.  In  addition,  media  attention  from  local  and 
national  media  strengthened  the  perception  of  a  large  movement 
against  the  CCS  initiative  [24],  Another  relevant  issue  was  the 
unexpected  change  in  position  of  the  national  government  in  2010. 
Unlike  before,  they  now  stated  that  any  decision  regarding  CCS 
would  only  take  place  after  a  decision  had  been  taken  about  the 
construction  of  a  second  Dutch  nuclear  power  plant.  By  linking 
CCS  with  nuclear  energy,  the  environmental  groups,  which  were 
until  that  moment  cooperating  with  the  proponents  of  the 
Northern-Netherlands  CCS  project,  decided  that  they  no  longer 
could  be  in  favor  of  the  project  [24],  Leading  up  to  the  provincial 
election  the  minister  of  Economic  Affairs,  Agriculture  and  Innova¬ 
tion  decided  that  CCS  in  the  Netherlands  was  only  allowed  when 
situated  offshore.  This  decision  marked  the  end  of  the  Northern- 
Netherlands  CCS  initiative  (see  Fig.  2). 

This  suggests  that  social  acceptance  can  play  an  important  role 
in  the  policy  decisions  of  the  Dutch  government  indeed.  However, 
the  discussion  surrounding  the  Northern  Netherlands  CCS  initia¬ 
tive  also  suggests  that  the  current  decision-making  process  is  not 
capable  to  deal  adequately  with  social  acceptance  because  is  not 
able  to  deliver  a  satisfactory  result  for  all  parties  involved.  Some 
researchers  have  recommended  improvements,  such  as  participa¬ 
tion  and  risk  communication  [25,26],  However,  these  are  mainly 
rooted  in  a  single  perspective  (object,  subject,  or  inter-subjective 
only).  Moreover,  social  acceptance  results  from  the  interaction 
between  all  three  categories  of  social  acceptance  [27],  We  there¬ 
fore  argue  that  a  multi-focus  analysis  of  the  object,  subject  and 
inter-subjective  dimensions  for  each  category  of  social  acceptance 
of  the  Northern-Netherlands  CCS  initiative  decision-making  pro¬ 
cess  may  provide  us  with  a  better  understanding  of  social 
acceptance  of  CCS  projects. 


3.  Social  acceptance 

Social  acceptance,  in  general  for  energy  related  projects  and 
more  specific  for  CCS  projects,  is  gaining  importance  in  practice. 
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Fig.  3.  The  triangle  of  social  acceptance  [27]. 


However,  literature  does  not  provide  an  overall  encompassing 
approach  regarding  social  acceptance.  Several  case  studies  inves¬ 
tigate  general  public  acceptance  and  communication  from  a 
perspective  that  can  be  summed  up  in  the  question  What  is  the 
best  practice  for  involving  the  local  public  in  order  to  accept  a 
project ?  [28-31].  Others,  like  Sheng  [8],  primarily  focus  on  the 
financial  perspective,  whereas  a  third  group,  like  Atsushi  and 
Langhelle  [9],  only  relates  to  the  political  perspective.  We  argue 
that  the  different  perspectives  on  social  acceptance  are  helpful  but 
in  practice  the  different  elements  occur  simultaneously  and  they 
can  interact.  Therefore  we  suggest  an  integrated  approach  that 
accounts  for  all  perspectives. 

The  decision-making  process  in  general  is  a  culmination  of  a 
series  of  smaller  decisions  [8],  In  order  to  analyze  these  smaller 
decisions  we  need  a  framework  to  define  and  structure  the 
decisions  [32].  In  this  respect,  we  will  rely  on  the  “triangle  of 
social  acceptance”,  which  divides  social  acceptance  in  three 
categories,  see  Fig.  3  [27],  Hence,  social  acceptance  encompasses 
social-political  acceptance,  market  acceptance  as  well  as  commu¬ 
nity  acceptance. 

Social-political  acceptance  relates  to  the  views  and  interests 
from  institutions,  like  policy  makers,  concerning  the  potential  of 
CCS  as  an  innovative  technology.  According  to  [33]  Institutions  are 
the  humanly  devised  constraints  that  structure  political,  economic 
and  social  interaction.  They  consist  of  both  informal  constraints 
( sanction ,  taboos,  customs,  traditions,  and  codes  of  conduct ),  and 
formal  rules  ( constitutions ,  property  rights  and  legislation).  Market 
acceptance  relates  to  the  views  and  interests  from  private  industry, 
like  exploration  and  production  companies.  This  especially  con¬ 
cerns  the  strategic  issues  related  to  the  investments  in  CCS.  Here, 
the  focus  is  on  the  characteristics  of  the  project  and  the  financial 
opportunities  it  provides  for  these  companies.  Community  accep¬ 
tance  relates  to  the  views  and  interests  of  residents,  local  autho¬ 
rities  and  other  local  stakeholders.  For  example,  this  concerns  the 
siting  issues  of  CCS. 

We  want  to  point  out  that  there  may  be  a  problem  with 
unambiguously  defining  the  categories  of  social  acceptance.  For 
example,  in  our  case,  the  Dutch  government  has  multiple  roles:  The 


government  is  project  co-initiator,  as  it  issued  the  tender  for  the 
Barendrecht  CCS  project,  project  co-owner  through  the  state-owned 
companies,  as  well  as  regulating  authority  through  the  Inspection  of 
State  Supervision  of  Mines.  Therefore  we  will  analyze  the  role  of  the 
government  congruent  with  each  category  of  social  acceptance. 

3.1.  Social-political  acceptance 

The  realization  potential  of  CCS  is  determined  by  the  degree  to 
which  it  complies  with  the  dominant  discourses  formulated 
within  the  social,  cultural  and  political  institutions  [34].  In  addi¬ 
tion,  opportunities  to  implement  innovative  technologies,  like  CCS, 
can  vary  if  the  dominant  discourse  and  its  accompanying  vested 
interest  are  de-stabilised  by  higher  order  developments  such  as 
climate  change  [35].  Similar  factors  were  also  used  to  determine 
the  level  of  support  for  CCS  from  a  policy  point  of  view  [36,37], 
Therefore  we  will  discuss  these  institutions  in  order  to  gain  an 
understanding  of  the  factors  relevant  for  the  social-political 
acceptance  of  the  Northern-Netherlands  CCS  initiative. 

CCS  has  gained  much  attention  from  political  institutions  as  a 
mitigation  option  for  climate  change  [38]  and  several  CCS  projects 
are  being  planned  and  executed  worldwide  [39].  This  was  also  the 
case  in  the  Netherlands  in  the  period  2005-2010,  when  the 
national  government  and  the  Northern  provinces  had  ambitious 
plans  regarding  CCS.  But  after  the  Dutch  national  (2010)  and 
provincial  (2011)  elections,  the  political  view  on  CCS  changed 
significantly:  The  newly  elected  national  government  favoured 
nuclear  energy  over  CCS  as  a  cost  effective  way  to  comply  with 
policy  goals,  like  C02  emissions  reduction  10],  Furthermore,  the 
policy  goals  formulated  in  the  Dutch  National  Energy  Program  [10] 
also  advocate  alternative  competing  uses  for  the  depleted  gas 
fields,  such  as  Underground  Gas  Storage  (UGS). 

The  overall  public  perception  of  CCS  in  the  Netherlands  was 
found  to  be  slightly  positive  in  2003  [40],  However,  since  then 
several  new  developments  have  shaped  the  public  debate  on  CCS. 
The  debate  about  the  need  and  necessity  of  CCS  reached  a  peak  in 
the  Netherlands  during  the  summer  of  2010  [41].  The  debate  was 
related  to  climate  change,  safety  hazards,  energy  security,  energy 
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policy,  economic  growth,  environmental  concerns  as  well  as 
ethical  issues  [41],  The  cancellation  of  the  demonstration  project 
seems  to  have  ended  the  debate  about  CCS  before  a  final  conclu¬ 
sion  about  the  necessity  of  CCS  was  reached. 

Paukovic  et  al.  [42]  found  that  safety  concerns  related  to  C02 
storage  were  the  primary  factor  for  the  Dutch  public  in  forming  an 
opinion  about  CCS.  Huijts  [43]  suggests  that  geographical  proxi¬ 
mity  to  a  CCS  project  has  a  negative  effect  on  the  attitude  towards 
CCS.  They  also  found  that  the  risks  associated  with  CCS  have  a 
profound  influence  on  the  overall  appraisal.  Similar  observations 
were  made  by  Kuijper  [44],  The  Dutch  government  depicted  CCS 
as  a  technology  that  bridges  the  gap  between  a  society  based  on 
fossil  fuels  and  one  based  on  renewable  energy  [10],  In  contrast, 
Greenpeace  suggested  that  CCS  would  result  in  the  prolonged  use 
of  fossil  fuel  [45],  Furthermore,  Greenpeace  suggested  that  the  coal 
power  plants,  which  will  produce  the  C02  to  be  stored  under¬ 
ground,  were  not  required  to  satisfy  Dutch  energy  needs  but 
would  be  used  to  export  the  electricity  produced  [45],  This 
broadened  the  discussion  about  the  need  and  necessity  of  CCS. 
The  same  happened  in  the  Barendrecht  CCS  project,  although  less 
visible  [44], 

The  formal  cultural  institutions,  such  as  the  planning  regulations 
and  procedures  can  be  described  as  top-down  oriented  [46],  This  is 
also  visible  from  the  selection  of  the  storage  location  for  the  Northern- 
Netherlands  CCS  project  where  the  national  government  unilaterally 
decided  which  locations  would  be  suitable.  Also  in  the  Barendrecht 
CCS  project,  the  national  government  was  involved  in  the  selection  of 
gas  fields  via  a  tender  [26,44],  This  is  in  line  with  the  role  of  the 
national  government  as  laid  down  in  the  Mining  Act,  which  governs 
all  subsurface  activities  in  the  Netherlands.  It  holds  that  the  minister  of 
Economic  Affairs  is  accountable  and  that  lower  tiers  of  government 
and  local  residents  have  limited  or  no  influence  [47],  Both  form  the 
Barendrecht  en  Northern-Netherlands  CCS  case  it  is  clear  that  the 
informal  cultural  institutions  cany  a  different  perspective  on  the 
selection  process.  The  procedure  was  seen  as  unfair  and  lacking 
transparency  resulting  in  a  negative  attitude  among  citizens  in  the 
host  communities  [21,26]. 

3.2.  Market  acceptance 

In  the  context  of  CCS,  private  companies  have  different  business 
models  i.e.  each  of  these  companies  has  a  different  ambition  and 
position  regarding  the  opportunities  of  CCS,  rendering  the  market 
fragmented.  This  is  important  to  realize  when  analyzing  the  role  of 
these  market  parties  [48].  Bowen  [49]  defines  four  strategic  elements, 
which  are  instrumental  to  the  investment  opportunity  of  CCS  for 
market  parties.  The  first  element  is  the  precautionary  motive,  related 
to  the  drive  to  act  now  in  order  to  mitigate  possible  future  negative 
effects  [49],  Second,  investment  will  have  an  impact  on  the  company’s 
business  strategy  and  its  strategic  options.  Thirdly,  early  CCS  invest¬ 
ments  will  influence  later  investments,  because  CCS  is  an  emerging 
technology.  Fourthly,  the  success  of  the  investment  will  depend  on  the 
economic,  legal  and  social  framework,  which  is  case-specific.  In  this 
respect,  alternative  uses  of  the  underground  (like  storage  of  nuclear 
waste,  mining,  water  supply,  gas  storage,  etc.)  have  to  be  accounted  for 
as  competing  investment  options.  The  learning  effects  may  be  limited 
because  of  the  case  specific  nature  of  knowledge  [49],  We  will  discuss 
these  strategic  elements  in  the  following  paragraphs. 

The  Dutch  government  not  only  acts  as  the  regulator,  but  it  also 
is  one  of  the  main  market  parties  via  its  100%  ownership  of  Energy 
Administration  Netherlands  (in  Dutch:  Energie  Beheer  Nederland), 
the  company  which  participates  in  the  exploration  and  production 
of  the  Dutch  gas  fields  and  Gasunie  which  is  responsible  for  gas 
transport.  Although  these  companies  operate  independently  and 
influence  the  energy  discourse  in  their  own  ways,  they  follow  the 
policy  set  by  the  national  government.  Therefore  we  exclude  these 


state  owned  companies  and  concentrate  on  the  privately  owned 
parties,  namely  NAM  exploration  and  production  (E&P)  company 
(joint  venture  between  Shell  and  Exxonmobil),  and  the  power 
companies  (RWE  and  NUON). 

The  power  companies  are  subject  to  the  European  Union 
Emission  Trading  Scheme  (EU-ETS)  and  therefore  need  to  decrease 
their  C02  emissions  in  the  coming  years,  for  example  by  investing 
in  low  carbon  technologies.  These  investments  are  relatively 
expensive  and  in  a  market  with  small  profit  margins  this  can  have 
a  profound  effect  on  overall  profitability  [50].  Power  companies 
therefore  search  for  a  cost  effective  way  to  comply  with  regula¬ 
tions  to  ensure  the  continuity  of  their  business.  CCS  has  the 
potential  to  provide  a  business  model  that  complies  with  the 
low  carbon  emissions  and  energy  supply  policies  formulated  by 
national  governments  and  the  EU.  Power  companies  can  also 
switch  from  coal  to  gas  or  invest  in  renewable  energy  sources. 

The  E&P  companies  have  to  make  do  with  the  fact  that  the 
Dutch  gas  reserves  will  be  depleted  sometime  in  the  second  half  of 
the  21st  century  [51].  Therefore  they  try  to  find  new  business 
opportunities  for  the  continuity  of  their  companies.  CCS  is  being 
portrayed  by  some  parties  as  having  the  potential  to  provide  a  new 
profitable  business  model  for  the  E&P  companies  in  the  Nether¬ 
lands  [48],  However,  CCS  may  conflict  with  other  business  oppor¬ 
tunities,  like  geo-thermal  energy,  enhanced  production  of 
hydrocarbons  or  Underground  Gas  Storage.  As  such,  CCS  has 
limited  potential  to  assure  the  continuity  of  the  companies 
involved.  They  have  to  decide  whether  or  not  to  invest  in  CCS  as 
part  of  their  business  model.  Only  in  case  this  earns  a  positive  net 
present  value,  the  investment  is  deemed  feasible.  With  the  low 
C02  prices  during  the  last  years,  this  is  not  the  case. 

The  main  difference  between  power  companies  and  E&P 
companies  is  that  power  companies  need  to  invest  in  CCS  as  an 
intrinsic  part  of  their  business  model  since  they  are  the  owner  of 
the  C02.  For  E&P  companies,  it  is  just  one  of  several  options  for 
exploiting  their  subsurface  assets.  In  addition,  CCS  has  a  higher 
likelihood  to  interfere  with  other  E&P  activities,  like  natural  gas 
production  than  it  will  have  with  alternatives  for  power  compa¬ 
nies  to  reduce  C02  emissions,  like  wind  and  solar  energy. 

Although  there  is  a  slight  difference  between  the  two  (foreign 
owned)  power  companies,  they  both  sustain  the  centralized  way  of 
energy  production,  by  investing  in  CCS.  Moreover,  they  have  the 
ownership  of  the  C02.  Furthermore,  CCS  investments  by  the  E&P 
companies  can  be  described  as  a  disruptive  investment  because  the 
sequestration  of  C02  in  a  depleted  gas  field  can  conflict  with  the 
production  of  hydrocarbons  [52],  A  depleted  gas  field  will  always 
retain  some  residual  amount  of  gas  and  injecting  C02  can  thus  result 
in  a  loss  of  natural  gas  from  an  economic  point  of  view  [38,53],  This 
loss  of  natural  gas  conflicts  with  the  goal  of  the  E&P  companies, 
namely  to  extract  hydrocarbons  from  the  subsurface.  In  contrast  with 
the  power  companies,  the  E&P  companies  do  not  own  the  C02. 

The  cost  of  CCS  and  the  price  of  EU-ETS  certificates  are  the 
main  drivers  of  the  commercial  viability  of  CCS  [54].  According  to 
McKinsey  [54],  the  current  CCS  cost,  ranging  between  €  50  and 
70/t  of  C02,  might  decrease.  This  will  depend  on  several  uncertain 
factors,  like  learning  and  implementation  rates  [55],  Furthermore, 
there  are  several  uncertainties  surrounding  the  price  of  ETS 
certificates.  For  example,  the  current  (09-09-2013)  price  of  the 
EU-ETS  credits  is  €  5.39/t  of  C02  [56]  which  is  well  below  the  cost 
of  CCS.  By  building  power  plants  which  are  only  “capture  ready", 
the  cost  of  capturing  C02  will  most  probably  be  higher  than  for  a 
power  plant  with  capture  capabilities  from  the  start  [38].  There¬ 
fore  the  cumulative  effect  of  delaying  CCS  demonstration  projects 
postpones  the  large-scale  roll  out  of  CCS,  making  it  harder  to 
realize  because  of  the  higher  expected  costs  [55], 

The  cumulative  cost  effect  of  CCS,  both  in  the  form  of  upfront 
investments  as  well  as  through  tariffs  in  the  operational  phase,  is 
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closely  related  to  the  selection  of  gas  fields.  Gas  fields  differ  in 
terms  of  size  and  geological  characteristics,  hence  the  cost  of 
storage  for  a  CCS  project  will  differ  for  each  field  [38],  The 
selection  of  a  gas  field  will,  amongst  other  factors,  be  based  on 
the  amount  of  C02  expected  to  be  stored.  When  there  is  uncer¬ 
tainty  about  this  capacity,  a  small  gas  field  or  cluster  will  most 
probably  be  selected,  as  was  the  case  for  the  Barendrecht  CCS 
project.  There  are  two  reasons  for  selecting  a  small  gas  field.  The 
first  reason  is  the  fact  that  a  depleted  gas  field  always  retains  a 
small  percentage  of  residual  natural  gas.  In  absolute  terms  there¬ 
fore,  in  a  small  field  a  lower  amount  of  gas  is  lost  than  in  a  large 
field.  Secondly,  a  small  gas  field  would  allow  a  complete  run- 
through  of  all  the  phases  of  a  CCS  project  (drilling,  injection  and 
abandonment)  in  a  relatively  short  time  span,  thus  reducing  the 
risks  and  costs  of  the  full  project.  On  the  other  hand,  the  selection 
of  a  small  gas  field  can  result  in  higher  unit  storage  costs.  This  is 
the  case  when  the  available  amount  of  C02  is  larger  than  expected 
and  more  installations  have  to  be  built  at  different  gas  fields. 

Most  of  the  CCS  projects  are  also  meant  to  improve  the  know¬ 
how  concerning  the  implementation  and  scaling  up  of  CCS 
[13,57,58],  The  companies  involved  find  that  knowledge  gaps 
concerning  CCS  are  primarily  related  to  the  more  situated  knowl¬ 
edge  [48].  This  raises  the  question  how  responsibilities  between 
the  different  parties  are  arranged  and  how  the  costs  and  benefits 
are  distributed.  The  answer  is  case-specific  [49],  Therefore  the 
transferable  knowledge  will  most  probably  be  limited  to  C02 
capture  technology  and  C02  injection  technology,  which  have  a 
much  lower  context  dependency.  This  knowledge  has  to  be  shared 
with  the  scientific  community  because  of  subsidy  terms  and 
conditions  [59],  In  conclusion,  the  knowledge  concerning  technol¬ 
ogy,  like  capture,  is  transferable  but  not  very  likely  to  provide  a 
significant  market  advantage  for  early  CCS  adopters  [49], 


3.3.  Community  acceptance 

Infrastructural  investments  tend  to  invoke  protests  from 
nearby  residents  [60],  This  is  also  the  case  for  activities  in  the 
subsurface  [3,21],  The  experiences  with  wind  energy  may  act  as 
guideline  for  analyzing  community  acceptance  of  CCS.  Here, 
Wolsink  [61]  identifies  four  factors  that  may  contribute  to  the 
level  of  community  acceptance:  the  attitude  regarding  the  tech¬ 
nology,  the  proximity  of  the  project,  the  perceived  level  of  fairness 
of  the  decision-making  process,  and  the  visual  impact  on  the 
landscape.  In  addition,  Wiistenhagen  et  al.  [27]  identify  a  fifth 
factor,  namely  the  appraisal  of  the  project  proponent  by  the  host 
community. 

The  results  from  a  survey  in  2011  seem  to  support  a  Not  In  My 
Back  Yard  (NIMBY)  like  effect  for  CCS  [43],  The  term  NIMBY  can 
refer  to  many  forms  of  opposition  to  Locally  Unwanted  Land  Uses 
(LULU)  [62].  In  general,  two  elements  can  be  identified:  a  positive 
view  at  the  global  level  and  a  negative  view  at  the  local  level  [62], 
In  case  of  CCS,  it  appears  that  at  the  local  level  the  views  are 
negative  indeed  [18],  whereas  the  positive  view  at  a  more  general 
level  is  lacking  [20,40,63].  This  would  imply  that  NIMBY  is  not  a 
complete  or  valid  explanation  for  the  developments  surrounding 
the  Northern-Netherlands  CCS  initiative,  because  a  positive  atti¬ 
tude  at  the  general  level  is  lacking.  At  the  same  time,  there  is  very 
little  evidence  of  a  NIMBY  effect  related  to  the  exploitation  of  gas 
fields  in  the  Netherlands  [44],  Thus  despite  the  similarities 
between  CCS  and  natural  gas  recovery,  like  impact  and  risks,  there 
is  a  marked  difference  regarding  community  acceptance. 

Kuijper  [44]  suggests  that  the  lack  of  regulations  for  CCS  projects 
is  one  of  the  reasons  for  this  difference,  especially  regarding  the 
perceived  level  of  risk.  Devine-Wright  [64]  found  that  NIMBY  does  not 
provide  a  good  explanation  for  developments,  which  were  observed  in 


the  siting  of  LULU’s.  He  proposes  “place  protective  action”,  where  local 
opposition  is  seen  as  the  result  of  a  process  where  LULU  developments 
influence  the  emotional  attachments  and  personal  identity  of  an 
individual  [64],  In  addition,  Sherif  [65]  states  that  the  more  a  person 
is  or  feels  affected  by  a  project,  the  greater  the  chances  that  this  person 
will  have  a  negative  attitude.  This  is  especially  the  case  when  the 
project  will  affect  the  person’s  core  values  like  personal  safety  or  the 
value  of  her  or  his  real  estate  [65],  A  possible  remedy  could  be  the 
inclusion  of  local  stakeholders  in  the  early  stages  of  the  project  in 
order  to  reduce  the  “shock  effect”  and  the  resulting  defensive  attitude 
[66], 

The  impact  of  a  CCS  project  on  the  landscape  relates  to  the 
need  for  a  facility  to  inject  the  C02  [67],  The  size  and  the  impact  on 
the  landscape  are  of  the  same  order  of  magnitude  as  that  of 
installations  used  for  natural  gas  production  [67],  Besides  the 
impact,  the  location  of  the  project  is  also  relevant  when  assessing 
community  acceptance.  For  example,  Dtitschke  [4]  indicates  that  a 
brownfield'  development  encounters  less  opposition  than  green¬ 
field1 2  development  in  case  of  two  CCS  projects  in  Germany.  A 
possible  explanation  for  this  phenomenon  is  the  emotional 
relationship  between  an  individual  and  a  location.  If  this  is 
positive,  the  likelihood  of  a  negative  attitude  towards  a  project  is 
higher  if  it  has  an  impact  on  the  location  and  vice  versa  [68], 
However,  this  will  have  a  limited  effect  in  the  Netherlands  because 
C02  will  only  be  stored  in  depleted  gas  fields  [52],  i.e.  brownfield 
developments. 

The  project  proponent  and  its  reputation  also  determine  the 
level  of  community  acceptance,  ter  Mors  [69]  found  that  nature 
conservation  groups,  when  they  were  involved  in  the  process,  had 
a  positive  influence  on  the  overall  appreciation  of  the  CCS  project 
proponents.  Furthermore,  Daamen  et  al.  [70]  found  that  the  host 
community  has  more  confidence  and  trust  in  local  stakeholders, 
like  the  municipality,  than  in  stakeholders  operating  at  the 
national  level,  like  the  national  government.  Including  a  wide 
variety  of  local  organizations  in  the  project  organization  could 
improve  the  level  of  trust  and,  thereby,  the  acceptance  of  the 
project  [69], 


4.  Model  and  methodology 

We  will  use  the  issues,  as  defined  in  section  three,  related  to 
siting,  innovation  potential  and  the  strategic  issues  [32,49,61]  to 
assess  the  level  of  social  acceptance.  Some  scholars  have  already 
researched  the  decision-making  process  surrounding  CCS  [71-73], 
However,  these  studies  did  not  indicate  the  difference  between  the 
dimensions  of  the  decision-making  process.  Therefore  for  each 
category  of  social  acceptance  (i.e.  social-political,  market  and 
community)  we  will  investigate  the  three  dimensions  of  the 
decision-making  process,  namely  the  inter-subject,  the  object 
and  the  subject  dimension.  The  inter-subject  dimension  represents 
the  hierarchical  and  participative  nature  of  the  decision-making 
process.  In  other  words,  the  way  in  which  collaboration  and 
responsibility  between  stakeholders  is  arranged  [8],  The  object 
dimension  consists  of  the  physical  and  social  reality  of  the  activity 
to  which  the  decision  making  process  applies,  i.e.  which  kind  of 
topics  need  to  be  included  in  the  decision-making  process  [8],  The 
subject  dimension  is  related  to  the  way  in  which  decisions  are 
supported.  We  will  analyze  the  different  levels  and  the  nature  of 
the  three  categories  of  social  acceptance  in  order  to  determine 


1  Brownfield  developments  are  meant  here  as  the  re-development  of  previous 
developed  areas. 

2  Greenfield  developments  are  meant  here  as  the  development  of  previous  un¬ 
developed  areas. 
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why  the  decision-making  process  failed  in  the  case  of  the 
Northern-Netherlands  CCS  initiative.  We  engage  in  a  case  study 
of  the  Northern-Netherlands  CCS  initiative  as  we  are  interested  in 


the  different  dimensions  of  the  decision-making  process.  A  case 
study  serves  our  purpose  best,  as  is  evidenced  by  other  studies 
which  have  opted  for  this  approach  too  [4,26,40,44,70,74], 
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Fig.  4.  Results  of  the  survey,  depicted  as  fractions  based  on  the  computation  steps  1  -3. 
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We  conducted  a  survey  among  stakeholders  in  the  Northern- 
Netherlands  CCS  initiative  in  order  to  gain  an  understanding  of  the 
role  of  social  acceptance  within  the  decision-making  process  [27], 
The  interviewees  from  the  stakeholder  groups  were  asked  to  give 
their  opinion  about  the  Northern-Netherlands  CCS  initiative  and 
the  corresponding  decision-making  process  in  both  an  open  and  a 
closed  structure,  in  line  with  the  approach  used  by  Ribeiro  et  al. 
[75],  Following  Shackley  et  al.  [76],  the  survey  questions  were 
designed  in  accordance  with  insight  gained  during  a  three-day 
evaluation  workshop  in  which  the  proponents  of  the  CCS  initiative 
reflected  back  on  the  decision-making  process  three  months  after 
the  abandonment  [SO].11 

Nine  months  after  the  abandonment  of  the  Northern-Netherlands 
CCS  the  survey  was  e-mailed  to  55  recipients,  spread  over  the 
organizations  and  institutions  involved  in  the  CCS  initiative,  in  the 
period  between  November  1st  and  December  23rd,  2011.  Nineteen 
recipients  participated,  yielding  a  response  rate  of  34.5%,  which  is  well 
above  that  in  most  other  studies  [68].  We  also  invited  the  main 
opponents  group,  called  Co2ntramine,  to  participate  in  the  survey  but 
they  declined  (personal  communication).  Although  the  absolute 
number  of  interviewees  is  not  very  high,  we  are  able  to  provide 
insight  in  the  views  of  the  stakeholders  for  three  reasons: 

(1)  The  total  number  of  people  involved  in  the  Northern- 
Netherlands  CCS  initiative  decision-making  process  is  rela¬ 
tively  small.  We  estimate  it  concerns  around  60  people, 
divided  over  a  relatively  small  group  of  organizations. 

(2)  As  several  interviewees  indicated,  their  answers  to  the  survey 
questions  represent  the  views  of  their  organizations. 

(3)  There  is  a  wide  range  of  organizations  in  our  sample  and  it 
covers  all  major  stakeholders. 

The  affiliations  of  the  interviewees  are  given  in  Appendix  A. 

The  Northern  Netherlands  CCS  initiative  involved  the  national 
government  and  three  provinces.  All  four  participated.  Furthermore, 
three  interest  groups  took  part:  the  Energy  Valley  Foundation,  the 
Borg  Foundation  and  the  Nature  and  Environment  Federation.  The  first 
two  represent  the  business  community  and  are  clearly  in  favor  of 
storing  C02  in  the  depleted  gas  fields  in  the  Northern  provinces,  the 
latter  represents  non-governmental  environmental  organizations.  The 
scientific  and  research  institutions  can  be  divided  in  two  fields  of 
research:  the  technical  aspects  of  CCS,  like  geology  (e.g.  TNO,  a 
consultancy  and  research  organization)  and  the  social  aspects  of  CCS, 
like  acceptance  (e.g.  University  of  Leiden).  The  other  organizations 
consisted  of  temporary  groups,  like  the  Core  Team  CCS  Northern- 
Netherlands,  in  which  companies,  provinces  and  the  university 
Groningen  cooperated.  Their  ambition  was  to  identify  and  formulate 
conditions  for  a  successful  business  case  for  CCS  [13],  Finally,  there 
were  three  commercial  parties  involved,  the  power  companies  RWE 
and  NUON  and  the  Dutch  Oil  Company  (in  Dutch;  de  Nederlandse 
Aardolie  Maatschappij). 

In  order  to  relate  the  involved  parties  to  our  framework,  we  have 
divided  the  survey  questions  (see  Appendix  B),  Here  the  correspond¬ 
ing  categories  of  social  acceptance  are  matched  with  the  dimension  of 
decision-making  process  and  the  corresponding  survey  questions. 

By  structuring  the  survey  questions  we  are  able  to  determine 
the  trajectory  of  the  decision-making  process  for  each  category  of 
social  acceptance.  The  trajectory  is  determined  by  the  following 
computations: 

1.  Standardizing  the  score  for  each  question  to  comply  with  the 

direction  of  the  level  of  social  acceptance. 


3  The  original  survey  was  in  Dutch,  a  copy  can  be  ascertained  by  contacting  the 
corresponding  author. 


2.  Calculating  the  score  of  each  organization  for  each  question,  on 
the  basis  of  the  insights  discussed  in  section  two  on  a  Likert 
scale  [77]  for  all  closed  question  on  a  interval  scale.  In  addition, 
calculated  the  score  for  all  open  questions  on  an  ordinal  scale. 

3.  Determining  the  fraction  by  dividing  the  score  with  the 
number  of  points  on  the  Likert  scale  or  the  number  of  choice 
option,  in  order  to  compensate  for  higher  number  of  choice 
options. 

4.  Aggregating  the  fractions  for  each  stakeholder,  by  averaging  the 
fractions  for  each  dimension  of  the  decision-making  process 
and  for  each  category  of  social  acceptance. 

5.  Subtracting  from  the  aggregated  fractions  the  average  of  all 
fractions,  in  order  to  arrive  at  a  common  reference  point  that 
facilitates  comparison. 

Using  fractions  we  avoid  giving  a  weight  to  certain  score  simply 
because  of  a  larger  number  of  choice  options  and  survey  questions. 
Furthermore,  using  multiple  questions  we  reduce  the  impact  of 
any  single  question  on  the  final  score  and  gain  a  broader  insight  in 
the  instrumental  factors.  However,  the  effect  of  a  single  score  on 
the  level  of  social  acceptance  is  lost  when  aggregating  the  data. 
This  is  also  true  for  our  trajectory  of  the  decision-making  process 
where  interval  data  is  transformed  into  ordinal  data,  because  our 
lowest  measuring  level  is  ordinal.  In  addition  there  may  be  some 
ambiguity  when  performing  the  above  mentioned  computations 
for  ordinal  scales  [78],  Adams  et  al.  [79]  argues  that:  Nothing  is 
wrong  per  se  in  applying  any  statistical  operation  to  measurements 
of  given  scale,  but  what  may  be  wrong,  depending  on  what  is  said 
about  the  results  of  these  operations,  is  that  the  statement  about 
them  will  be  empirically  meaningful  or  else  that  it  is  not  scientifically 
debated.  Gob  et  al.  [78]  therefore  states  that  the  specific  problem, 
the  specific  context,  and  the  solution  potential  determine  the 
adequacy  of  the  data  analysis  methods.  We  will  therefore  use  the 
non-aggregated  data  for  discussing  our  conclusions  and  recom¬ 
mendations  and  we  will  only  use  the  aggregated  data  for  visualiz¬ 
ing  an  overall  view  i.e.  our  trajectory  of  the  decision-making 
process,  in  order  to  gain  a  broad  insight  in  the  decision-making 
process  for  the  Northern-Netherlands  CCS  initiative. 

5.  Social  acceptance  and  the  decision  making  process 

In  this  section  we  present  the  results  of  our  survey  in  order  to 
assess  the  decision-making  process  regarding  the  CCS  initiative  in 
the  Northern-Netherlands. 

5.1.  Survey  results 

The  results  from  our  survey  are  depicted  in  Fig.  4.  This  figure 
shows  that  the  stakeholders  have  different  views  surrounding  the 
Northern-Netherlands  CCS  initiative.  We  use  the  three  categories 
of  social  acceptance  to  discuss  the  results  (in  Appendix  B  an 
overview  of  the  survey  results  is  given).  The  three  categories  of 
social  acceptance  are  depicted  in  the  columns,  the  rows  show  the 
answers  from  the  different  stakeholders  that  took  part  in  the 
survey.  In  the  top  of  Fig.  4,  three  template  spider  graphs  are 
depicted  to  show  how  each  survey  question  is  related  to  an  axis. 
Furthermore,  for  each  question  it  is  indicated  to  which  dimension 
of  the  decision-making  it  relates,  trough  the  abbreviation 
(S)  subject,  (IS)  inter-subjective  and  (0)  object  dimension. 

5.1.1.  Social-political  acceptance 

When  comparing  the  views  from  stakeholders  in  the  social- 
political  acceptance  category  several  results  are  interesting.  The 
difference  between  the  stakeholders  concerning  the  nature  of  the 
decision-making  process  suggests  that  there  is  a  gap  between  the 


H.WA.  van  Os  et  al.  /  Renewable  and  Sustainable  Energy  Reviews  30  (2014)  923-942 


931 


more  formal  stakeholders  (E&P,  power  companies,  national  and 
regional  governments)  and  the  more  informal  stakeholders  (inter¬ 
est  groups  and  the  other  groups).  In  addition,  the  formal  stake¬ 
holders  see  the  nature  of  the  decision-making  process  more 
positive  than  those  who  were  not  directly  involved. 

The  majority  of  the  stakeholders  regard  the  national  govern¬ 
ment  as  the  party  that  contributed  the  least  to  the  success  of  the 
Northern-Netherlands  CCS  initiative.  However,  the  national  gov¬ 
ernment  itself,  the  E&P  companies  and  the  scientific  and/or 
research  institutions  have  more  reservation  in  this  aspect.  Further¬ 
more,  the  views  concerning  the  influence  of  regional  (political) 
interest  on  the  Northern-Netherlands  show  that  the  E&P  compa¬ 
nies,  the  power  companies,  the  national  government  and  the 
interest  groups  believe  that  this  influence  is  important.  The  other 
stakeholders  believe  it  to  be  less  relevant. 

With  respect  to  the  responsibility  for  reducing  C02  emissions, 
the  market  parties  and  national  government  believe  this  is  a 
shared  responsibility.  However,  the  other  stakeholders  believe 
that  C02  reduction  is  the  sole  responsibility  of  the  power  compa¬ 
nies.  In  addition,  all  stakeholders  agree  that  CCS  projects  need  to 
be  implemented  in  a  broader  societal  context,  namely  that  of 
global  climate  change. 

Almost  all  stakeholders  think  that  the  cause  of  the  premature 
abandonment  is  due  to  the  lack  of  both  a  clear  vision  about  the 
future  and  sound  cooperation  between  the  stakeholders.  The 
national  government  is  the  exception;  it  assumes  that  the  lack  of 
perseverance  among  the  stakeholders  involved  in  the  decision¬ 
making  process  is  the  main  cause. 

5.1.2.  Market  acceptance 

The  view  on  strategic  issues  for  CCS  regarding  the  business 
model  of  the  organization  shows  a  difference  between  national 
and  regional  governments.  The  former  sees  CCS  as  an  essential 
technology,  whereas  the  latter  doubt  this.  Another  interesting 
difference  is  found  between  the  E&P  companies  and  the  power 
companies.  The  first  sees  more  need  for  CCS,  which  is  quite 
remarkable  since  they  do  not  own  the  C02.  In  addition,  the  result 


of  the  abandonment  of  the  Northern-Netherlands  project  seems  to 
have  divided  the  stakeholders.  Especially,  the  E&P  and  power 
companies  believe  that  this  will  have  a  substantial  and  negative 
effect  on  CCS  in  the  Netherlands.  Furthermore,  all  stakeholders  feel 
the  acquisition  of  knowledge  with  a  higher  context  dependency  is 
useful. 

At  the  same  time,  however,  the  applicability  of  knowledge  is 
related  to  the  context  dependency  level.  Therefore  when  compar¬ 
ing  the  two  previous  factors,  it  becomes  clear  that  the  national 
government  overestimates  the  applicability  of  the  knowledge 
gained.  The  other  stakeholders  demonstrate  a  good  understanding 
of  the  limitations  with  respect  to  this  applicability.  Finally,  almost 
all  stakeholders  think  that  the  E&P  companies  should  execute  the 
storage  part  of  CCS.  Only  the  scientific  or  research  institutions  and 
interest  groups  are  reserved  in  this  regard. 


5.1.3.  Community  acceptance 

The  E&P  companies  believe  that  the  positive  influence  of  participa¬ 
tion  from  the  host  community  on  the  success  of  the  Northern- 
Netherlands  CCS  initiative  is  less  relevant.  In  contrast,  the  other 
stakeholders  believe  that  participation  from  the  host  community  is 
beneficial.  In  addition,  the  effect  of  the  Barendrecht  CCS  project  on  the 
Northern-Netherlands  creates  a  similar  distinction  between  the  sta¬ 
keholders.  The  E&P  companies  believe  that  (the  failure  of)  the  Bare¬ 
ndrecht  CCS  project  had  a  bigger  influence  on  Northern-Netherlands 
CCS  initiative  than  the  other  stakeholders  do. 

The  differences  in  the  attitude  of  citizens  at  the  beginning  of 
the  project  as  perceived  by  the  stakeholders  shows  that  the 
governments  believe  that  this  attitude  was  relatively  negative. 
This  is  an  interesting  observation  because  the  national  govern¬ 
ment  and  provinces,  through  the  Northern  Netherland  energy 
covenant,  were  the  initiators  of  the  Northern-Netherlands  CCS 
initiative.  In  addition,  most  stakeholders  think  that  there  should 
be  more  emphasis  on  local  positive  benefits  in  the  decision¬ 
making  process  for  CCS  activities.  However,  the  national  govern¬ 
ment  disagrees.  Finally,  most  stakeholders  with  the  exception  of 
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Fig.  5.  Social  acceptance  in  the  decision-making  process  surrounding  the  Northern-Netherlands  CCS  initiative.  On  the  horizontal  axis  the  social-political  acceptance  (SPA), 
market  acceptance  (MA)  and  community  acceptance  (CA)  are  depicted  including  the  three  dimensions  of  the  decision-making  process.  On  the  vertical  axis  a  bar  is  depicted 
to  indicate  the  acceptance  level  for  each  combination  of  social  acceptance  classes  and  dimensions  of  the  decision-making  process.  The  acceptance  level  is  based  on  the 
averages  for  each  class  of  social  acceptance  and  dimension  of  the  decision-making  process,  after  being  subtracted  by  the  overall  average  (computation  steps  1-5). 
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the  power  companies  indicated  that  the  unfamiliarity  with  CCS 
was  the  main  reason  for  people’s  attitude  towards  CCS. 


5.2.  Trajectory  of  the  decision-making  process 

Fig.  5  depicts  the  trajectory  of  the  decision-making  process  for 
the  Northern-Netherlands  CCS  initiative,  based  on  the  survey 
results  and  computation  steps  1-5  described  in  Section  4.  As 
can  be  observed,  the  acceptance  level  varies  for  each  category  of 
social  acceptance  and  for  each  dimension  of  the  decision-making 
process. 

The  lowest  acceptance  is  found  in  the  inter-subject  dimension 
of  social-political  acceptance.  Community  acceptance  also  shows  a 
low  level  of  acceptance.  Market  acceptance  is  fragmented,  espe¬ 
cially  regarding  the  subject  dimension  (applying  the  National 
Integration  Scheme).  The  object  dimension  of  market  acceptance 
(knowledge  and  its  applicability)  shows  the  highest  acceptance,  a 
phenomenon  also  observed  in  other  studies.  For  example,  Bowen 
[49]  argues  that  this  is  related  to  the  somewhat  naive  claim  that 
investments  in  CCS  will  lead  to  exportable  domestic  technologies 
and  therefore  to  economic  growth. 

Fig.  6  gives  the  distribution  of  the  fractions  of  shareholders  for  each 
category  and  dimension  in  the  decision  making  process,  based  on  the 
computation  steps  1-5.  This  figure  reveals  that  the  low  community 
acceptance  seems  to  be  the  main  reason  for  failure,  especially 
according  to  the  national  government  and  the  interest  groups.  In 
addition,  the  low  level  of  social-political  acceptance  is  seen  as  an 
additional  reason  why  the  Northern-Netherlands  CCS  initiative  failed. 
This  is  especially  true  for  the  E&P  companies,  the  power  companies 
and  the  national  government  Furthermore,  most  stakeholders  experi¬ 
ence  market  acceptance  as  positive.  However,  the  subject  dimension 
shows  that  not  only  the  regional  governments  but  also  the  national 
government  is  more  reluctant  in  applying  the  National  Integration 
Scheme,  which  is  a  top-down  instrument  that  bypasses  the  lower  tiers 
of  governments  in  the  decision-making  process  [80],  Finally,  when 


comparing  the  three  dimensions  of  the  decision-making  process,  it  is 
clear  that  the  inter-subject  dimension  generally  scores  lowest  for  each 
category  of  social  acceptance. 


6.  Conclusions  and  discussions 

Social  acceptance  is  gaining  a  more  important  role  in  the 
planning  of  subsurface  activities  in  the  Netherlands  and  other 
countries.  It  appears  that  local  communities  can  have  a  decisive 
role  in  the  decision-making  process.  From  the  recent  process 
surrounding  the  Northern  Netherlands  CCS  initiative,  it  seems 
that  the  current  decision-making  process  for  CCS  fails  to  account 
for  social  acceptance  as  an  important  element  of  the  decision¬ 
making  process.  This  resulted  in  our  research  question:  Why  did 
the  Northern  Netherlands  CCS  initiative  fail? 

We  identify  the  acceptance  by  each  category  of  social 
acceptance  as  well  as  for  the  subject,  inter-subject  and  object 
dimensions  of  the  decision-making  process  on  the  basis  of  a 
survey  among  the  main  stakeholders.  We  conclude  that  limited 


Table  1 

Organizations  involved  in  our  survey. 


You  are  connected  to  the 
CCS  project,  Northern- 
Netherlands  for  your  work 
for 

Frequency 

Percentage 

Valid 

percentage 

Cumulative 

valid 

percentage 

E&P  companies 

1 

5.3 

5.3 

5.3 

Energy  companies 

1 

5.3 

5.3 

10.5 

National  government 

2 

10.5 

10.5 

21.1 

Regional  government 

4 

21.1 

21.1 

42.1 

Scientific  or  research 
institution 

4 

21.1 

21.1 

63.2 

Interest/lobby  group 

4 

21.1 

21.1 

84.2 

Other  organizations 

3 

15.8 

15.8 

100.0 

Total 

19 

100.0 

100.0 

■  SPA-Subject 


■SPA-Inter- 

subject 

■SPA-Object 


MA-Subject 


■MA-Inter- 

subject 

■MA-Object 


■CA-Subject 


■CA-Inter- 

subject 

■CA-Object 


Fig.  6.  The  fractions  of  stakeholders  for  each  category  and  dimension  in  the  decision-making  process.  The  bars  represent  the  level  and  direction  of  the  level  of  social 
acceptance.  The  blue  shades  represent  the  social-political  acceptance,  the  green  shades  represent  the  market  acceptance  and  the  red  shades  represent  the  community 
acceptance.  On  the  vertical  axis  a  bar  is  depicted  to  indicate  the  acceptance  level  for  each  stakeholder.  The  acceptance  level  is  based  on  the  averages  for  each  class  of  social 
acceptance  and  dimension  of  the  decision-making  process,  after  being  subtracted  by  the  overall  average  (computation  steps  1-5). 
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Table  2 

Distribution  of  job  sectors  among  respondents. 


Profession 

E&P 

companies 

Power 

companies 

National 

government 

Regional 

government 

Science  or  research 
institution 

Interest 

group 

Something 

else 

Total 

Communication 

0 

0 

0 

0 

0 

1 

1 

2 

count 

Decision-making 

0 

1 

2 

3 

1 

1 

1 

9 

count 

Research  count 

1 

0 

0 

1 

3 

2 

1 

8 

Total  count 

1 

1 

2 

4 

4 

4 

3 

19 

Table  3 

Involvement  of  respondents  in  host  communities. 

Personally  active  in  the 
communities 

E&P 

companies 

Power 

companies 

National 

government 

Regional 

government 

Science  or  research 
institution 

Interest 

group 

Something 

else 

Total 

Hardly  count 

0 

0 

2 

1 

3 

1 

3 

10 

Somewhat  count 

1 

1 

0 

0 

0 

0 

0 

2 

Reasonable  count 

0 

0 

0 

1 

1 

0 

0 

2 

Significantly  count 

0 

0 

0 

1 

0 

1 

0 

2 

Much  count 

0 

0 

0 

0 

0 

1 

0 

1 

Table  4 

Results  and  metadata  for  question  14. 

(14)  The  decision-making 
surrounding  the 

CCS  project  in  the  Northern 

Netherlands 

can  be  described  as 

Scale 

question  14 

E&P 

companies 

Power 

companies 

National 

government 

Regional 

government 

Science  or  research 
institution 

Interest 

group 

Other 

groups 

Dishonest 

7 

25% 

Top  down 

6 

20% 

Political 

5 

100% 

50% 

40% 

20% 

Badly  timed 

4 

100% 

40% 

40% 

Unprofessional 

3 

50% 

40% 

25% 

25% 

Fragmented 

2 

50% 

50% 

Chaotic 

1 

25 

Score 

5.00 

4.00 

4.00 

4.80 

3.80 

3.50 

2.00 

Fraction 

0.71 

0.57 

0.57 

0.69 

0.54 

0.50 

0.29 

Measuring  scale 

Ordinal  scale 

Class 

Social-political  acceptance 

Dimension 

Subject  dimension 

Table  5 

Results  and  metadata  for  question  11. 

(11 )  The  premature  abandonment  of 
the  CCS  project  in  the  Northern 
Netherlands  is 

Scale 

question  11 

E&P 

companies 

Power 

companies 

National 

government 

Regional 

government 

Science  or  research 
institution 

Interest 

group 

Other 

groups 

An  unfortunate  combination  of 

7 

50% 

33% 

circumstances 

A  victory  of  local  action  groups 

6 

33% 

33% 

Due  to  a  lack  of  cooperation  between 

5 

33% 

33% 

the  various  parties 

Due  to  lack  of  a  clear  vision 

4 

100% 

100% 

67% 

50% 

33% 

Missed  opportunity 

3 

33% 

Lack  of  perseverance 

2 

50% 

Political  chose 

1 

50% 

Score 

4.00 

4.00 

1.50 

4.67 

5.50 

5.00 

5.00 

Fraction 

0.57 

0.57 

0.21 

0.67 

0.79 

0.71 

0.71 

Measuring  scale 

Ordinal  scale 

Class 

Social-political  acceptance 

Dimension 

Subject  dimension 
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community  and  social-political  acceptance  were  the  main  reasons 
why  the  Northern-Netherlands  CCS  initiative  failed  to  materialize. 
This  is  especially  true  for  the  inter-subject  dimension,  i.e.  the  way 
in  which  responsibility  and  interaction  between  stakeholders  was 
arranged. 

It  can  be  concluded  from  our  results  concerning  social-political 
acceptance  that  the  lack  of  a  clear  and  shared  understanding  about 
the  need  and  necessity  of  CCS  is  the  main  reason  why  the 
acceptance  level  is  low.  Similar  conclusions  are  found  elsewhere 
in  the  literature,  for  example  [37,81].  If  governments  in  general 
and  the  Dutch  government  in  particular  want  to  be  successful  in 
establishing  CCS  projects,  they  should  at  least  consider  to  reassess 


their  support  and  commitment  for  CCS  in  a  broader  long  term 
context,  which  includes  energy,  climate  change  and  economy.  This 
should  be  based  on  the  actual,  demonstrable  distribution  of  costs 
and  benefits  through  time  and  not  solely  on  the  basis  of  the 
rhetoric  used  by  CCS  proponents  [49,82].  From  our  analysis  of 
market  acceptance,  it  can  be  concluded  that  there  is  a  lack  of 
common  shared  understanding  about  the  responsibilities  of  each 
stakeholder.  This  is  especially  visible  in  the  way  possible  gains 
from  CCS  are  being  perceived.  For  the  Northern  Netherlands 
CCS  project,  the  national  government  seems  to  overestimate 
the  benefits  of  CCS  in  comparison  with  the  other  stake¬ 
holders,  especially  those  benefits  that  are  related  to  more  situated 


Table  6 

Results  and  metadata  for  question  12. 


(12)  Which  party  has  in  your  opinion,  contributed 
the  worst  to  the  decision  making  process  for  the  CCS 
project  Northern-Netherlands 

Scale 

question 

12 

E&P 

companies 

Power 

companies 

National 

government 

Regional 

government 

Science  or  research 
institution 

Interest 

group 

Other 

groups 

The  national  government 

1 

100% 

100% 

50% 

100% 

75% 

100% 

100% 

The  provinces 

2 

50% 

25% 

The  municipalities 

3 

Score 

1.00 

1.00 

1.50 

1.00 

1.25 

1.00 

1.00 

Fraction 

0.33 

0.33 

0.50 

0.33 

0.42 

0.33 

0.33 

Measuring  scale 

Ordinal  scale 

Class 

Social-political  acceptance 

Dimension 

Subject  dimension 

Table  7 

Results  and  metadata  for  question  13. 

(13)  What  should  or  could  this 

Scale 

E&P 

Power 

National 

Regional 

Science  or  research 

Interest 

Other 

parties  have  done  more,  according 
to  you? 

question  13 

companies 

companies 

government 

government 

institution 

group 

groups 

More  attention  for  local  affairs 

6 

50% 

100% 

43% 

Giving  the  decision-making  process 

5 

29% 

33% 

more  time 

Better  cooperation 

4 

50% 

60% 

14% 

33% 

50% 

More  expertise  and  professionalism 

3 

40% 

50% 

Looking  beyond  their  own  political 

2 

50% 

14% 

interests 

Continue  with  Barendrecht  CCS 

1 

50% 

33% 

project 

Score 

3.50 

6.00 

3.00 

3.60 

4.86 

3.33 

4.50 

Fraction 

0.58 

1.00 

0.50 

0.60 

0.81 

0.56 

0.75 

Measuring  scale 

Ordinal  scale 

Class 

Social-political  acceptance 

Dimension 

Subject  dimension 

Table  8 

Results  and  metadata  for  question  9. 

(9)  Which  of  the  following  parties 
is  responsible  for  reducing  C02  emissions 

Scale 

question  9 

E&P  Power  companies 

companies 

National  Regional  Science  or  research  Interest 

government  government  institution  group 

Other  groups 

Power  companies 

6 

33% 

50% 

25% 

33% 

Stable  terms 

5 

16% 

33% 

16% 

25% 

National  government 

4 

33% 

50% 

67% 

E&P  companies 

3 

50% 

Public  at  large 

2 

100% 

Everybody 

1 

100% 

34% 

34% 

Score 

2.00 

1.00 

2.65 

5.00 

4.15 

4.75 

4.67 

Fraction 

0.33 

0.17 

0.44 

0.83 

0.69 

0.79 

0.78 

Measuring  scale 

Ordinal  scale 

Class 

Social-political  acceptance 

Dimension 

Inter-subjective  dimension 
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Table  9 

Results  and  metadata  for  question  25. 


(25)  The  early  abandonment 

Scale 

E&P 

Power 

National 

Regional 

Science  or  research 

Interest 

Other 

of  the  CCS  project  in  the  Northern 

question  25  companies  companies 

government 

government 

institution 

group 

groups 

Netherlands  is  the  result  of  regional 
political  interests 

Completely  agree 

1 

50% 

Agree 

2 

100% 

33% 

25% 

50% 

Partly  agree 

3 

100% 

50% 

25% 

25% 

67% 

Neutral 

4 

25% 

Partly  disagree 

5 

33% 

25% 

Disagree 

6 

33% 

25% 

33% 

Completely  disagree 

7 

Score 

2.00 

3.00 

2.00 

4.33 

4.00 

2.75 

4.00 

Fraction 

0.29 

0.43 

0.29 

0.62 

0.57 

0.39 

0.57 

Measuring  scale 

Interval  scale 

Class 

Social-political  acceptance 

Dimension 

Inter-subjective  dimension 

Table  10 

Results  and  metadata  for  question  21. 

(21)  The  events  surrounding  the 

Scale  question  21 

E&P 

Power 

National 

Regional 

Science  or 

Interest  group 

Other  groups 

provincial  election  in  2011,  like  the  action 

companies 

companies  government 

government 

research  institution 

by  minister  Verhagen,  ushered  in  the 
definitive  end  of  the  CCS  project 
Northern-Netherlands 

Completely  agree 

1 

100% 

67% 

25% 

33% 

Agree 

2 

100% 

33% 

25% 

25% 

33% 

Partly  agree 

3 

50% 

50% 

50% 

33% 

Neutral 

4 

50% 

Partly  disagree 

5 

Disagree 

6 

25% 

Completely  disagree 

7 

Score 

1.00 

2.00 

3.50 

1.33 

3.50 

2.25 

2.00 

Fraction 

0.14 

0.29 

0.50 

0.19 

0.50 

0.32 

0.29 

Measuring  scale 

Interval  scale 

Class 

Social-political  acceptance 

Dimension 

Object  dimension 

Table  11 

Results  and  metadata  for  question  26. 

(26)  CCS  projects  need  to  be  realized  in  a  broader 

Scale 

E&P 

Power  National 

Regional  Science  or  research 

Interest  Other 

context  of  climate  change 

question  26  companies  companies  government 

government  institution 

group 

i  groups 

Completely  agree 

7 

100% 

50% 

25% 

50% 

100% 

Agree 

6 

100% 

50% 

50% 

75% 

50% 

Partly  agree 

5 

50% 

Neutral 

4 

Partly  disagree 

3 

Disagree 

2 

Completely  disagree 

1 

Score 

7.00 

6.00 

6.50 

5.50 

6.25 

6.50 

7.00 

Fraction 

1.00 

0.86 

0.93 

0.79 

0.89 

0.93 

1.00 

Measuring  scale 

Interval  scale 

Class 

Social-political  acceptance 

Dimension 

Object  dimension 

knowledge.  The  high  expectations  regarding  the  benefits  are  also 
revealed  by  the  large  national  research  budget  made  available  for 
CCS  in  the  Netherlands  [83], 

From  the  perspective  of  the  national  government,  finding  the  right 
level  of  participation  for  local  communities  which  satisfies  all  non¬ 
local  and  local  stakeholders  is  key  for  gaining  community  acceptance 
for  CCS  projects  in  the  Netherlands.  We  argue,  on  the  basis  of  our 


survey  results,  that  the  level  of  participation  of  the  local  communities 
in  the  decision-making  process  is  the  main  stumbling  block  here. 
Firstly,  actual  involvement  of  the  local  community  in  the  decision¬ 
making  process  is  not  viewed  by  all  stakeholders  as  beneficial. 
Secondly,  lower  steps  on  the  “participation  ladder”  [84]  such  as  more 
local  benefits,  are  also  not  endorsed  by  all  stakeholders.  Thirdly,  there 
seems  to  be  broad  support  for  the  lowest  level  of  participation,  which 
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is  informing  the  local  population  about  CCS,  because  most  stake¬ 
holders  see  the  unfamiliarity  with  CCS  as  the  main  reason  for 
people  attitude  towards  CCS.  On  the  basis  of  our  results,  we 
recommend  that  it  is  absolutely  necessary  to  consult  the  potential 
host  communities  about  their  views  concerning  a  CCS  project  in  the 
very  early  phase  of  the  decision-making  process.  The  benefit  of  this 
is  that  decision-makers  can  gain  an  actual  insight  in  the  community 
acceptance  level,  instead  of  assuming  a  certain  acceptance  level  on 
the  basis  of  nationally  derived  insights,  as  was  the  case  in  the 
Northern-Netherlands  CCS  initiative. 

Our  results  can  also  be  seen  to  fit  in  a  wider  (Dutch)  context 
because  limited  social-political  acceptance  has  also  been  observed  in 
the  decision-making  process  for  wind  energy  as  one  of  the  key  reasons 
for  explaining  the  low  share  of  wind  energy  in  the  Netherlands  [46], 
This  would  suggest  that  the  problem  is  more  deeply  rooted  than 


regarding  CCS  alone.  Moreover,  our  investigation  of  the  previously 
unexplored  complicated  case  of  the  Northern-Netherlands  CCS  initia¬ 
tive  provides  a  comprehensive  insight  that  goes  beyond  the  narrow 
view  of  Not  Under  Our  Back  Yards  related  issues,  which  are  often 
referred  to  as  the  main  issue  for  subsurface  activities  in  the  Nether¬ 
lands.  In  addition,  we  want  to  point  out  some  reservations  regarding 
our  research  since  we  examined  only  the  Northern  Netherlands  CCS 
initiative.  Also,  the  way  in  which  we  interpreted  the  “triangle  of  social 
acceptance”  and  the  ordinal  scale  for  the  open  survey  question  may 
have  limited  application  outside  the  Dutch  context  [85]. 

We  conclude  that  the  way  in  which  responsibilities  among 
stakeholders  is  arranged,  i.e.  the  inter-subject  dimension,  has  to 
improve  if  one  strives  for  more  acceptance  for  the  outcome  of  any 
decision-making  process  for  subsurface  activities.  Our  first  recom¬ 
mendation  for  improvement  is  that  the  permit  procedures  for 


Table  12 

Results  and  metadata  for  question  6. 


(6)  Did  the  national  government  need  to  apply  the  National 
Integration  Scheme  for  the  CCS  project  in  the  Northern 
Netherlands? 

Scale 

question 

6 

E&P 

companies 

Power 

compa¬ 

nies 

National 

government 

Regional 

government 

Science  or 

research 

institution 

Interest 

group 

Other 

groups 

Yes 

3 

100% 

25% 

25% 

33% 

May  be 

2 

100% 

50% 

67% 

50% 

50% 

33% 

No 

1 

50% 

33% 

25% 

25% 

33% 

Score 

3.00 

2.00 

1.50 

1.67 

2.00 

2.00 

2.00 

Fraction 

1.00 

0.67 

0.50 

0.56 

0.67 

0.67 

0.67 

Measuring  scale 

Interval  scale 

Class 

Market  acceptance 

Dimension 

Subject  dimension 

Table  13 

Results  and  metadata  for  question  4. 

(4)  What  is  the  need  for  CCS  in  the  operations  of 
your  organization? 

Scale 

question  4 

E&P  Power 

companies  companies 

National 

government 

Regional 

government 

Science  or  research 
institution 

Interest 

group 

Other 

groups 

Very  big 

7 

Big 

6 

25% 

25% 

Moderate  big 

5 

100% 

33% 

Neutral 

4 

100% 

50% 

Moderate  small 

3 

Small 

2 

50% 

50% 

25% 

Very  small 

1 

100% 

25% 

50% 

67% 

Score 

5.00  4.00 

3.00 

1.00 

2.75 

2.50 

2.33 

Fraction 

0.71  0.57 

0.43 

0.14 

0.39 

0.36 

0.33 

Measuring  scale 

Interval  scale 

Class 

Market  acceptance 

Dimension 

Inter-subjective  dimension 

Table  14 

Results  and  metadata  for  question  10. 

(10)  Delaying  the  Northern  Netherlands  CCS 

Scale 

E&P 

Power 

National 

Regional 

Science  or  research 

Interest 

Other 

project  results  in 

question  10 

companies 

companies 

government 

government 

institution 

group 

groups 

No  significant  change  in  plans 

9 

33% 

25% 

Short  term  effect 

8 

33% 

More  C02  emission 

7 

50% 

33% 

25% 

50% 

33% 

Higher  cost  for  future  CCS  projects 

6 

33% 

25% 

Only  off  shore  CCS 

5 

50% 

17% 

Delay  of  onshore  CCS 

4 

17% 

Delay  of  developments 

3 

100% 

17% 

Mist  opportunity 

2 

100% 

Abandonment  of  CCS 

1 

25% 

33% 

Score 

2.00 

3.00 

6.00 

7.33 

5.25 

6.00 

5.33 

Fraction 

0.22 

0.33 

0.67 

0.81 

0.58 

0.67 

0.59 

Measuring  scale 

Ordinal  scale 

Class 

Market  acceptance 

Dimension 

Inter-subjective  dimension 
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subsurface  activities,  like  CCS,  need  to  be  designed  in  accordance 
with  the  dimension  of  decision-making  for  each  class  of  social 
acceptance.  Secondly,  we  argue  that  this  permit  procedure  should 
be  based  on  a  strategic  framework  which  takes  into  account  the 
interaction  between  the  different  classes  of  social  acceptance.  In 
future  research,  we  will  use  these  recommendations  as  guidelines 
for  selecting  evaluation  methods  and  designing  policy  instruments 
which  are  able  to  deal  with  the  issues  related  to  social-political, 
market  and  community  acceptance  in  an  adequate  way,  in  order  to 


improve  the  decision-making  process  for  subsurface  activities,  like 
CCS  in  the  Netherlands. 
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Table  15 

Results  and  metadata  for  question  22. 


(22)  C02  storage  is  best  carried  out  by 
exploration  and  production  because  they  have 
the  required  knowledge 

Scale 

question  22 

E&P  Power 

companies  companies 

National 

government 

Regional 

government 

Science  or  research 
institution 

Interest 

group 

Other 

groups 

Completely  agree 

7 

50% 

67% 

Agree 

6 

100% 

50% 

67% 

50% 

33% 

Partly  agree 

5 

100% 

33% 

Neutral 

4 

50% 

Partly  disagree 

3 

25% 

Disagree 

2 

50% 

Completely  disagree 

1 

25% 

Score 

6.00  5.00 

6.50 

5.67 

4.00 

3.00 

6.67 

Fraction 

0.86  0.71 

0.93 

0.81 

0.57 

0.43 

0.95 

Measuring  scale 

Interval  scale 

Class 

Market  acceptance 

Dimension 

Inter-subjective  dimension 

Table  16 

Results  and  metadata  for  question  7. 

(7)  The  CCS  project  in  the  Northern  Netherlands  was 
partly  intended  to  gain  knowledge.  What  knowledge  has  the 
highest  value,  according  to  your  belief? 

Scale 

question 

7 

E&P 

companies 

Power 

compa¬ 

nies 

National 

government 

Regional 

government 

Science  or 

research 

institution 

Interest 

group 

Other 

groups 

Transport 

1 

Capture 

2 

33% 

Storage 

3 

25% 

33% 

Legal  procedures 

4 

100% 

25% 

Business  model 

5 

100% 

25% 

25% 

33% 

Public  acceptance 

6 

100% 

67% 

50% 

50% 

33% 

Score 

4.00 

5.00 

6.00 

4.67 

5.00 

5.25 

4.66 

Fraction 

0.67 

0.83 

1.00 

0.78 

0.83 

0.88 

0.78 

Measuring  scale 

Interval  scale 

Class 

Market  acceptance 

Dimension 

Object  dimension 

Table  17 

Results  and  metadata  for  question  8. 

(8)  To  what  extent  do  you 
think  that  this  knowledge 
can  be  applied  to  other  CCS 
projects? 

Scale 

question  8 

E&P 

companies 

Power 

companies 

National 

government 

Regional 

government 

Science  or  research 
institution 

Interest 

group 

Other 

groups 

Very  good 

7 

100% 

33% 

25% 

50% 

Good 

6 

100% 

100% 

33% 

75% 

25% 

33% 

Moderate  good 

5 

33% 

Neutral 

4 

Moderate  little 

3 

25% 

33% 

Little 

2 

33% 

Very  little 

1 

Score 

6.00 

7.00 

6.00 

5.99 

6.25 

5.75 

3.66 

Fraction 

0.86 

1.00 

0.86 

0.86 

0.89 

0.82 

0.52 

Measuring  scale 

Interval  scale 

Class 

Market  acceptance 

Dimension 

Object  dimension 
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Appendix  A.  Survey  administration 

in  our  survey  the  following  organization  where  involved  (see 
Table  1). 

As  made  clear  in  Table  1  we  have  a  wide  representation  of 
organization  involved  in  our  survey,  ranging  from  E&P  companies 
to  interest  groups.  Furthermore,  in  some  groups  we  have  a  higher 
number  of  respondents,  like  regional  governments.  This  is  due  to 


the  fact  that  their  where  three  province’s  involved  in  the 
Northern-Netherlands  CCS  initiative.  Also  for  scientific  or  research, 
interest/lobby  groups  and  other  organizations  their  where  multi¬ 
ple  organizations  involved.  On  the  basis  of  the  respondent  that 
took  part  in  our  survey  we  have  found  the  following  professional 
sectors  (see  Table  2). 

In  our  survey  we  see  a  high  number  of  respondents  that  are 
related  to  the  decision-making  an  research  sector.  This  is  explained 
by  the  subject  of  our  research,  namely  the  decision-making  process 
of  the  Northern-Netherlands  CCS  project.  Therefore  we  believe  that 
the  low  share  of  the  communication  sector  is  not  a  problem.  Finally, 
we  found  that  the  respondents  in  our  survey  where  hardly  involved 


Table  IS 

Results  and  metadata  for  question  23. 


(23)  Investments  in  CCS  may  partly  be  at 
the  expense  of  other  activities  of 
exploration  and  production 

Scale 

question  23 

E&P 

companies 

Power 

companies 

National 

government 

Regional 

government 

Science  or  research 
institution 

Interest 

group 

Other 

groups 

Completely  agree 

7 

33% 

25% 

Agree 

6 

100% 

50% 

33% 

25% 

25% 

67% 

Partly  agree 

5 

50% 

25% 

Neutral 

4 

33% 

Partly  disagree 

3 

25% 

Disagree 

2 

100% 

50% 

25% 

33% 

Completely  disagree 

1 

Score 

6.00 

2.00 

5.50 

5.66 

3.75 

4.50 

4.67 

Fraction 

0.86 

0.29 

0.79 

0.81 

0.54 

0.64 

0.67 

Measuring  scale 

Interval  scale 

Class 

Market  acceptance 

Dimension 

Object  dimension 

Table  19 

Results  and  metadata  for  question  20. 

(20)  The  identification  of  suitable  sites  for  C02 
storage  by  the  national  government  resulted  in 
negative  feelings  among  the  citizens 

Scale 

question 

20 

E&P 

companies 

Power 

companies 

National 

government 

Regional 

government 

Science  or  research 
institution 

Interest 

group 

Other 

groups 

Completely  agree 

1 

50% 

33% 

Agree 

2 

50% 

25% 

Partly  agree 

3 

100% 

50% 

50% 

50% 

25% 

67% 

Neutral 

4 

100% 

25% 

Partly  disagree 

5 

50% 

25% 

Disagree 

6 

Completely  disagree 

7 

Score 

4.00 

3.00 

4.00 

2.50 

3.75 

1.75 

2.33 

Fraction 

0.57 

0.43 

0.57 

0.36 

0.54 

0.25 

0.33 

Measuring  scale 

Interval  scale 

Class 

Community  acceptance 

Dimension 

Subject  dimension 

Table  20 

Results  and  metadata  for  question  19. 

(19)  Increased  participation  of  citizens  would 
have  led  to  the  realization  of  the  CCS  project  in 
the  Northern  Netherlands 

Scale 

question  19 

E&P 

companies 

Power 

companies 

National 

government 

Regional 

government 

Science  or  research 
institution 

Interest 

group 

Other 

groups 

Completely  agree 

7 

Agree 

6 

25% 

33% 

Partly  agree 

5 

50% 

67% 

75% 

25% 

67% 

Neutral 

4 

100% 

50% 

33% 

25% 

50% 

Partly  disagree 

3 

100% 

Disagree 

2 

Completely  disagree 

1 

Score 

3.00 

4.00 

4.50 

4.67 

4.75 

4.75 

5.33 

Fraction 

0.43 

0.57 

0.64 

0.67 

0.68 

0.68 

0.76 

Measuring  scale 

Interval  scale 

Class 

Community  acceptance 

Dimension 

Subject  dimension 
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Table  21 

Results  and  metadata  for  question  16. 


(16)  What  do  you  think  was  the  main  reason 

Scale 

E&P 

Power 

National 

Regional 

Science  or  research 

Interest 

Other 

for  this  attitude? 

question  16 

companies 

companies 

government 

government 

institution 

group 

groups 

Externally  imposed  requirement 

5 

25% 

29% 

Sobriety 

4 

25% 

14% 

33% 

Familiar  with  other  activities  in  the  subsurface 

3 

50% 

100% 

14% 

20% 

CCS  and  energy  sector  were  seen  as  an 

2 

14% 

40% 

opportunity 

Unfamiliar  with  CSS 

1 

50% 

100% 

50% 

29% 

40% 

67% 

Score 

2.00 

3.00 

1.00 

2.75 

3.00 

1.80 

2.00 

Fraction 

0.40 

0.60 

0.20 

0.55 

0.60 

0.36 

0.40 

Measuring  scale 

Ordinal  scale 

Class 

Community  acceptance 

Dimension 

Inter-subjective  dimension 

Table  22 

Results  and  metadata  for  question  17. 

(17)  Which  statement  do  you  think  connects 

Scale 

E&P 

Power 

National 

Regional 

Science  or  research 

Interest 

Other 

the  best  with  the  views  of  the  citizens  in  relation 
to  the  CCS  project  in  the  Northern  Netherlands  at 
the  end  of  the  project 

question  17 

companies 

companies 

government 

government 

institution 

group 

groups 

CCS  is  unnecessary  and  expensive 

5 

100% 

25% 

33% 

C02  storage  is  not  100%  save 

4 

50% 

33% 

25% 

25% 

I  know  too  little  about  CCS  to  make  a  judgment  call 

3 

33% 

C02  storage  is  fine  as  long  as  it  is  not  here 

2 

33% 

First  they  get  the  gas  and  then  they  dump  their 

1 

100% 

50% 

33% 

50% 

75% 

33% 

trash 

Score 

5.00 

1.00 

2.50 

2.66 

2.75 

1.75 

2.66 

Fraction 

1.00 

0.20 

0.50 

0.53 

0.55 

0.35 

0.53 

Measuring  scale 

Ordinal  scale 

Class 

Community  acceptance 

Dimension 

Inter-subjective  dimension 

Table  23 

Results  and  metadata  for  question  18. 

(18)  In  your  opinion,  to  which  extend  do  the  attitudes  towards  CCS 

Scale  E&P 

Power 

National 

Regional 

Science  or 

Interest 

Other 

differ  between  the  Northerners  and  the  rest  of  the  Netherlands 

question  companies 

compa- 

government 

government 

research 

group 

groups 

18 

nies 

institution 

Almost  no  difference 

1 

100% 

25% 

25% 

33% 

67% 

The  North  is  more  sensitive 

2  100% 

100% 

75% 

75% 

33% 

33% 

The  North  is  more  positive 

3 

33% 

Score  2.00 

2.00 

1.00 

1.75 

1.75 

2.00 

1.33 

Fraction  0.67 

0.67 

0.33 

0.58 

0.58 

0.67 

0.44 

Measuring  scale 

Ordinal  scale 

Class 

Community  acceptance 

Dimension 

Inter-subjective  dimension 

Table  24 

Results  and  metadata  for  question  15. 

(15)  What  was  to  your  opinion,  the  attitude  of  citizens  towards 

Scale  E&P 

Power 

National 

Regional 

Science  or 

Interest 

Other 

CCS  in  the  Northern  Netherlands  at  the  start  of  the  project  in  2009 

question  companies 

compa- 

government 

government 

research 

group 

groups 

15 

nies 

institution 

Very  positive 

7 

Positive 

6 

Moderately  positive 

5 

50% 

25% 

33% 

Neutral 

4  100% 

100% 

50% 

67% 

75% 

67% 

Moderately  negative 

3 

50% 

33% 

50% 

Negative 

2 

Very  negative 

1 

Score  4.00 

4.00 

3.50 

3.67 

4.00 

4.25 

4.33 

Fraction  0.57 

0.57 

0.50 

0.52 

0.57 

0.61 

0.62 

Measuring  scale 

Interval  scale 

Class 

Community  acceptance 

Dimension 

Object  dimension 
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in  the  host  communities  that  would  be  affected  by  the  Northern- 
Netherlands  CCS  initiative  (see  Table  3). 

Table  3  shows  that  the  lobby/interest  groups  where  the  most 
involved  organization.  On  the  other  hand  national  government  shows 
the  lowest  level  of  involvement  in  the  host  communities.  This  was 
expected,  because  of  the  nature  of  the  organizations,  the  national 
government  is  located  in  The  Hague  and  the  interest  and  lobby  groups 
where  located  in  the  Northern-Netherlands,  like  the  environmental 
and  Nature  Federation  of  Drenthe  (one  of  Northern  provinces). 


Appendix  B.  Survey  results 

BA.  Survey  questions 

Our  survey  consisted  of  28  questions,  which  had  open  and 
closed  question.  The  open  questions  are  ranked  on  an  ordinal  scale 
and  the  closed  questions  are  ranked  on  a  interval  scale.  In  this 
appendix,  the  corresponding  categories  of  social  acceptance  are 
matched  with  the  dimension  of  decision-making  process  and 


Table  25 

Results  and  metadata  for  question  24. 


(24)  The  Barendrecht  CCS  project  was  decisive  for  the  Northern 
Netherlands  because  of  the  precedent:  no  CCS  without  local 
support 

Scale 

question 

24 

E&P 

companies 

Power 

compa¬ 

nies 

National 

government 

Regional 

government 

Science  or 

research 

institution 

Interest 

group 

Other 

groups 

Completely  agree 

1 

100% 

50% 

33% 

Agree 

2 

100% 

33% 

75% 

50% 

Partly  agree 

3 

50% 

67% 

Neutral 

4 

33% 

Partly  disagree 

5 

25% 

25% 

33% 

Disagree 

6 

25% 

Completely  disagree 

7 

Score 

1.00 

2.00 

2.00 

2.33 

2.75 

3.75 

3.67 

Fraction 

0.14 

0.29 

0.29 

0.33 

0.39 

0.54 

0.52 

Measuring  scale 

Interval  scale 

Class 

Community  acceptance 

Dimension 

Object  dimension 

Table  26 

Results  and  metadata  for  question  27. 

(27)  The  Not  Under  My  Back  Yard  (NUMBY)  effect  is  partly 
responsible  for  the  outcome  of  the  CCS  project  in  the  Northern 
Netherlands 

Scale  E&P 

question  companies 
27 

Power 

compa¬ 

nies 

National 

government 

Regional 

government 

Science  or 

research 

institution 

Interest 

group 

Other 

groups 

Completely  agree 

1 

50% 

25% 

Agree 

2 

100% 

25% 

33% 

Partly  agree 

3  100% 

100% 

50% 

67% 

25% 

67% 

Neutral 

4 

Partly  disagree 

5 

33% 

25% 

Disagree 

6 

Completely  disagree 

7 

Score  3.00 

3.00 

2.00 

3.67 

2.00 

2.75 

2.67 

Fraction  0.43 

0.43 

0.29 

0.52 

0.29 

0.39 

0.38 

Measuring  scale 

Interval  scale 

Class 

Community  acceptance 

Dimension 

Object  dimension 

Table  27 

Results  and  metadata  for  question  28. 

(28)  Within  the  CCS  project  in  the  Northern  Netherlands  there 
was  too  little  attention  for  local  positive  benefit 

Scale 

question 

28 

E&P 

companies 

Power 

compa¬ 

nies 

National 

government 

Regional 

government 

Science  or 

research 

institution 

Interest 

group 

Other 

groups 

Completely  agree 

7 

100% 

67% 

50% 

33% 

Agree 

6 

100% 

50% 

75% 

67% 

Partly  agree 

5 

Neutral 

4 

100% 

33% 

25% 

Partly  disagree 

3 

Disagree 

2 

Completely  disagree 

1 

Score 

7.00 

6.00 

4.00 

6.00 

6.50 

5.50 

6.33 

Fraction 

1.00 

0.86 

0.57 

0.86 

0.93 

0.79 

0.90 

Measuring  scale 

Interval  scale 

Class 

Community  acceptance 

Dimension 

Object  dimension 
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the  corresponding  survey  questions.  The  survey  questions  are 
arranged  according  to  the  classes  of  social  acceptance. 

B.2.  Social-political  acceptance 
See  Tables  4-11. 


B.3.  market  acceptance 
See  Tables  12-18. 


BA.  Community  acceptance 
See  Tables  19-27. 
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